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DETECTION OF SUBCHONDRAL CYSTS IN THE KNEE: DIAGNOSTIC
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WITH CONVENTIONAL RADIOGRAPHY, USINGMRI AS THE REFERENCE
STANDARD
D. Hayashi1, L. Li2, D.J. Hunter2, F.W. Roemer1,3, A. Katur1, N.-k. Kabutey1,
M.D. Crema1, A. Guermazi1
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Purpose: VolumeRAD™ digital tomosynthesis (DTS) is a multi-slice imaging
technique which allows visualization of anatomy at slices of 1mm interval.
Its potential clinical application includes detection of thoracic, abdominal
and skeletal abnormalities. It is under investigation for application to a
number of clinical detection tasks and has recently been implemented in
commercial devices for chest radiography. We aimed to evaluate its use-
fulness in detection of skeletal lesions related to knee osteoarthritis (OA).
Subchondral cysts are ﬂuid-ﬁlled cavities that usually appear in association
with eburnation of bone and loss of joint space. Their presence in the
tibiofemoral (TF) joint is a hallmark of knee OA. We tested hypotheses that
DTS was superior to plain X-rays (XR) in the detection of subchondral cysts
(SC) and their size estimation, using semiquantitative MRI scoring as the
reference standard.
Methods: This was a cross-sectional study to compare the prevalence of
SC on DTS to that on XR, using a compartmental approach. The study
population was part of a larger study of random volunteers assessing the
diagnostic performance of a novel X-ray device (DTS). All subjects (aged
≥40 years, with or without knee pain or knee OA) had both knees imaged
by DTS, XR and 1.5T MRI. Presence of SC was deﬁned as WORMS grade ≥1
(scale 0-3) on MRI, and on plain PA semiﬂexed knee XR (using Synaﬂexer™)
and DTS as OARSI grade ≥1 (scale 0-3). We calculated the sensitivity and
speciﬁcity of DTS and XR for SC detection using the MRI scoring as the
reference standard. If the grading on DTS/XR matched that on MRI, the size
estimation was considered correct. If the grading on DTS/XR was lower
than that on MRI for the same lesion, DTS/XR was considered to have
underestimated the size of lesion.
Results: Eighty knees from 40 subjects were imaged. The mean age of
subjects was 57 (SD±11) years, 30 (75%) were women, 35 (88%) were
White, 31 (78%) had a body mass index ≥25 kg/m2 and 45 (57%) knees
were Kellgren-Lawrence grade ≥2. The sensitivity for SC detection by DTS
was 0.23 in lateral femoral, 0.45 in medial femoral, 0.50 in lateral tibial,
and 0.59 in medial tibial compartments and that by XR was 0.00, 0.27, 0.30,
and 0.42, respectively. Values were higher for DTS but differences were
not signiﬁcant (p=0.22, 0.66, 0.65 and 0.30, respectively). No signiﬁcant
Table 1. Prevalence of subchondral cysts by XR, DTS and MRI
Modality Compartment Knee
Left Right All
N % N % N %
XR Lateral femur 0 0 1 3 1 1
Medial femur 2 5 1 3 3 4
Lateral tibia 2 5 2 5 4 5
Medial tibia 5 13 2 5 7 9
DTS Lateral femur 1 3 3 8 4 5
Medial femur 4 10 3 8 7 9
Lateral tibia 5 13 5 13 10 13
Medial tibia 6 15 4 10 10 13
MRI Lateral femur 7 18 6 15 13 16
Medial femur 7 18 4 10 11 14
Lateral tibia 8 20 2 5 10 13
Medial tibia 9 23 8 20 17 21
Table 2. Percent Agreement of XR and DTS with MRI for subchondral cyst detection
Modality Compartment Correct False positive False negative
N (%) N (%) N (%)
XR Lateral femur 66 (83%) 1 (1%) 13 (16%)
Medial femur 72 (90%) 0 (0%) 8 (10%)
Lateral tibia 72 (90%) 1 (1%) 7 (9%)
Medial tibia 70 (88%) 0 (0%) 10 (13%)
DTS Lateral femur 69 (86%) 1 (1%) 10 (13%)
Medial femur 72 (90%) 2 (3%) 6 (8%)
Lateral tibia 70 (88%) 5 (6%) 5 (6%)
Medial tibia 73 (91%) 0 (0%) 7 (9%)
Table 3. Sensitivity of XR and DTS for subchondral cyst detection
Compartment XR DTS p-value
(between groups)Sensitivity 95% CI Sensitivity 95% CI
Lateral femur 0.00 0.00 - 0.23 0.23 0.08 - 0.50 0.22
Medial femur 0.27 0.10 - 0.57 0.45 0.21 - 0.72 0.66
Lateral tibia 0.30 0.11 - 0.60 0.50 0.24 - 0.76 0.65
Medial tibia 0.41 0.22 - 0.64 0.59 0.36 - 0.78 0.30
differences were seen for the speciﬁcity in all compartments (DTS: 0.99,
0.97, 0.93, 1.00; XR: 0.99, 1.00, 0.99, 1.00; all p>0.20). DTS and XR under-
estimated the size of SC in 12 and 9 lesions, respectively, but the difference
was not signiﬁcant (p=0.51).
Conclusions: DTS and XR offer equivalent sensitivity and speciﬁcity for SC
detection and size estimation in the knee. Sensitivity of DTS was higher
than XR but the difference was not signiﬁcant, explained most likely by the
relatively small sample size. Digital tomosynthesis may potentially play a
role in the detection of subchondral cysts in the tibiofemoral joint of the
knee with or without OA.
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Purpose: To review MR imaging appearance of articular cartilage abnor-
malities along the far posterior portion of the femoral condyles (FPFC) of
the knee joint in Japanese who had customs which sit ﬂoor directly by
ﬂexing the knee fully, and investigate their prevalence.
Materials and Methods: 111 consecutive knee MR examinations from June
2005 to May 2008 in our institution retrospectively. Different protocol im-
ages were excluded. Finally, 85 examinations were included in this study.
All MR images were examined with a 1.5 T. Sagittal two dimension spin-
echo (SE) proton density-weighted images (PDWI) (mean repetition time
[TR] msec/echo time [TE] msec, 3583/16) and sagittal gradient echo (GE)
(mean ﬂip angle [FA], 25.0 degrees) T2 weighted images (T2*WI) (mean TR
msec/TE msec, 585/11) were acquired with an image matrix of 512×512, a
3-mm slice thickness, and a 20- to 20-cm ﬁeld of view (FOV). The following
factors were assessed; (1) the prevalence of cartilage abnormalities, (2)
laterality (medial or lateral), (3) the type of cartilage abnormalities (focal
or diffuse), (4) cartilage abnormality grading, (5) associated BME, and (6)
complications (meniscal and cruciate ligament injury).
Results: Articular cartilage abnormalities of the FPFC were demonstrated in
57 of the 81 patients or 70.4% of patients. By cases, FPFC articular cartilage
abnormalities of the FPFC were demonstrated in 61 of the 85 cases or 71.8%
of cases. A total of 85 cases were included in this study. 34 right and 51
left knees, 35 male and 50 female patients, between 12 and 85 years of age
(mean age 55 years) were evaluated.
Focal articular cartilage abnormalities along the lateral FPFC were demon-
strated in 35 of 61 cases (57.4%) while diffuse cartilage abnormalities
were demonstrated in 11 of 61 cases (18.0%). Focal articular cartilage
abnormalities along the medial FPFC were demonstrated in 20 of 61 cases
(32.8%) while diffuse cartilage abnormalities were demonstrated in 19 of
61 cases (31.1%). No statistically signiﬁcant pattern of associated BME or
internal derangements including meniscal and cruciate ligament injury was
demonstrated. Nevertheless, cartilage abnormalities along the lateral FPFC
tended to occur more frequently with knee valgus.
In all cases, those who were under 50 years old were 31 cases and those
who were over 50 years old were 54 cases. While 31 cases that were under
50 years old had 11 (35.5%) cartilage abnormalities of the FPFC. 54 cases
(92.6%) who were over 50 years old had 50 cartilage abnormalities of the
FPFC.
Conclusion: Articular cartilage abnormalities of the FPFC are common
and were demonstrated in 70.4% of patients or 71.8% of cases. Cartilage
abnormalities of the lateral FPFC occur more frequently than those of the
medial side, and were more frequently focal compared with medial cohorts.
Japanese people had customs that they ﬂex their knees fully while sitting,
and this custom tend to be more frequent in older people. It is suggested
that frequent ﬂexion of the knee fully developed the cartilage abnormalities
of FPFC.
